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Abstract
This study is a cost-benefit analysis (CBA) of the University of Kentucky’s composting
program. Food waste is collected from two major dining facilities on campus and composted at
the university’s C. Oran Little Research Center in Woodford County. This CBA only considers the
direct accounting costs of the program. Three models were developed and analyzed.
Ultimately, all three models resulted in a deficit over the life of the project. However, it is
important to note that benefits were likely understated because this CBA did not take into
consideration the environmental or social benefits that exist from a composting program at a
university.
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Executive Summary
Background: In 2018, the University of Kentucky (UK) implemented a Sustainability Strategic
Plan. One of the strategies included in this plan was to increase the university’s waste diversion
rate to 50 percent. To do this, UK created a composting partnership between UK Dining, UK
Sustainability, UK Recycling, and UK College of Agriculture Food and the Environment. Food
waste is collected from two major dining facilities on campus and composted using a windrow
system at the C. Oran Little Research Center (LRC) in Woodford County.
Research Design: This study is a cost-benefit analysis of the composting program at UK. It
utilizes data provided by UK Recycling to estimate the direct accounting costs of the program
over ten years. Three models were developed. The first examined the program as it exists in its
current form. The second model analyzed the program as if operations were to move to a
location on campus in the second year of the program. The third model analyzed the breakeven
point in the program if it were to accept food waste from community partners and charge a fee.
The fee would be $45 per ton. The discount rate used to estimate future costs was 3 percent. A
sensitivity analysis of 1 percent and 7 percent were performed.
Results: The study found the first model would cost the university $375,087.09 over ten years.
The second model would cost the university $181,781.64 over the life of the program. The third
model would require UK to receive 1,695 tons per year from community partners to breakeven.
This model would cost the university $142,479.44. This CBA likely understates the true benefits
of this program as it does not consider the social and environmental benefits. It is
recommended further studies be conducted to evaluate the impact social and environmental
benefits have on these models.
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Introduction
In the spring of 2018, the University of Kentucky (UK) implemented a Sustainability
Strategic Plan (SSP). This plan was the result of nearly 18 months of collaboration and
development by the Sustainability Strategic Plan Steering Committee that was created in
September 2016. This committee was formed to create a plan to guide the university’s
sustainability efforts and to implement it as a priority across research, academics, and health
care. Additionally, this five-year strategic plan was created with the intention of integrating
sustainability practices throughout all campus operations.
Sustainability, as defined by the SSP, is the idea that “the activities of the University of
Kentucky are ecologically sound, socially responsible and economically viable; and that they will
continue to be so for future generations” (UK Sustainability, 2018). There are six key
operational areas that are targeted for sustainability-related improvements. These areas are:
materials management, energy, food and dining services, transportation, buildings and
grounds, and greenhouse gas emissions. Each area has explicit sustainability goals, tactics, and
action teams.
The key operational area that frames my study is materials management. There are four
defined tactics with in this operational area. The tactics are:
1. Increase UK’s diversion rate to 50 percent;
2. Develop and implement a sustainability purchasing protocol;
3. Conduct waste audits to understand the University’s waste stream and identify
reduction, diversion and procurement improvements; and
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4. Increase education and outreach on waste diversion/reduction and procurement
practices.
The primary focus of this study is tactic one: increase UK’s diversion rate to 50 percent.
This means UK has a goal to prevent 50 percent of its waste stream from going to the landfill by
sending appropriate items to surplus, recycling facilities and/or composting facilities. According
to UK Recycling, UK diverted 34 percent of all waste generated from the landfill in 2019, roughly
16 percent shy of the stated goal. In order to increase this diversion rate, UK must “increase
diversion of organic waste, including food, pallets and other organics” (UK Sustainability, 2018).
In June 2019, UK began composting food waste from the two major dining facilities on
campus: Champion’s Kitchen and Fresh Food Company. Both facilities are equipped with
pulpers; machines that shred food waste and remove water in order to send the material to
UK’s C. Oran Little Research Center (LRC) in Woodford County. There, the material is composted
through a method called windrow composting. In the seven months the program operated in
2019, UK composted 60 tons of food and returned 38.6 tons of finished compost.
The UK Composting Partnership, a collaborative effort between UK Recycling, UK
Sustainability, UK Dining, and UK College of Agriculture, Food, and the Environment, is
considered a pilot program and was funded, in part, by a UK Sustainability Challenge Grant
(SCG) for one year. The SCG contributed funding for the truck needed for the composting
operations and funded the compost technician’s salary. A cost-benefit analysis must be
completed in order to evaluate and determine any changes that could be made. Composting is
also an incredibly salient issue among universities and colleges across the U.S. This analysis
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could potentially be beneficial for any other university or public institution who is interested in
composting at such a large-scale.
In 2018, the Association for the Advancement of Sustainability in Higher Education
(AASHE) reported over 750 U.S. college campuses have composting programs. Roughly 350
campuses stated they are composting an average of 491 annual tons per campus (U.S.
Composting Council, 2019). The U.S. Composting Council also states there is a growing demand
for composting programs across the U.S. and across college campuses.
In order to understand the value of composting, it is important to understand the
context surrounding food-waste. Globally, one-third of all food produced is wasted. This is
approximately 1.3 billion tons of food waste annually. This wasted food generates unnecessary
greenhouse gasses from both the production of food as well as its decomposition in a landfill
(Kocker, 2018). Greenhouse gasses contribute to climate change and air pollution (Geis, 2016).
Specifically, food waste that decomposes in landfills produces high levels of methane. Methane
produced in this environment is a result of anaerobic bacteria, bacteria that live without the
presence of oxygen (U.S. Energy Information Administration, 2019). Methane is roughly 26
times more potent than carbon dioxide as a greenhouse gas (Brooksbank, 2018). Gina
McCarthy, the EPA administrator during the Obama administration stated, “By reducing wasted
food in landfills, we cut harmful methane emissions that fuel climate change, conserve our
natural resources, and protect our planet for future generations.” (Geis, 2016)
In the U.S., about 95 percent of food scraps are landfill-bound rather than composted
(Brown, 2016). The greenhouse gas footprint of the excess food production is estimated to be
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around 3.3 gigatons (Kocker, 2018). In addition to the greenhouse gas emissions, landfill waste
contributes to groundwater pollution as well as air pollution (Kocker, 2018).
Economically, food wastage has a direct cost of about 750 billion USD, which is
equivalent to the gross domestic product of Switzerland (FAO, 2013). Food wastage in this
instance refers to “any food lost by deterioration or waste” (FAO, 2013). This cost can be
assuaged by reducing food waste at the production and consumption levels. However, this is
not always possible. Rather than sending food waste to the landfill, it can be utilized by
composting it (FAO, 2015). “Composting is the method recommended the most, because it is
able to reduce waste disposal in landfills, while simultaneously recycling organic materials by
converting them into a beneficial product” (Mu, et al., 2017).
Composting is a way to return valuable nutrients to the soil while diverting landfillbound waste, subsequently reducing greenhouse gas emissions (FAO, 2015). By definition,
composting is the process by which organic material decomposes and is important “because it
enhances overall soil health and its resilience to shocks such as drought, including climate
change adaptation” (FAO, 2015).
The resulting material after the composting process is complete is a humus-like
substance which can be utilized as fertilizer or as a soil amendment/enhancement (Kocker,
2018). Using compost as a fertilizer or soil amendment improves the physio-chemical
properties of the soil and also adds important nutrients like nitrogen, potassium, and
phosphorus.
There are different methods of composting such as passive piles, static piles, in-vessel,
and windrows. The method by which UK has been composting at LRC in Woodford County is the
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windrow system. A windrow system refers to a method by which the organic material is laid out
on cement pads in a long narrow heap or pile, which range from 50 feet to 370 feet and can be
six to ten feet high (Kocker, 2018). This type of system requires the use of windrow turners to
mix the compost and to properly oxygenate the material (Kocker, 2018).
My cost-benefit analysis will be looking only at the direct accounting costs of the UK
composting program. It is important to note this analysis should include a “triple-bottom-line”
perspective because of the university’s sustainability goals. The “triple-bottom-line” is
considering the economic, environmental, and social implications of a project, issue, or
endeavor. Environmental benefits would include greenhouse gas avoidance, water quality
improvements, and soil health improvements. Social benefits would include educational value,
public-relations value for the university, job opportunities, and others.
In order to conduct a full cost-benefit analysis (CBA) of composting at the institutional
level, the CBA must have a triple-bottom-line lens. According to the Food and Agriculture
Organization, “businesses and consumers are more likely to participate in preventing and
reducing food wastage when mitigation measures are economically attractive or when they are
required to comply with legally binding requirements” (FAO, 2013).
Many analyses that have taken place have only considered the “marketable values, such
as compost or biogas production, but lack full ecosystem services and regulatory functions”
(Kocker, 2018). The FAO (2013) deems this type of CBA as “full-cost accounting” to determine
the full impact of food waste. Additionally, there is minimal research that has explored this
topic for a composting at an institutional level (Beattie, 2014). The results from this study will
likely understate the true benefits of UK’s composting program, as I will not be including the
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environmental and social implications of the project in this analysis. This study only considers
the direct accounting costs of the program.
My research question is: do the benefits under this analysis outweigh the costs for a
large institution such as the University of Kentucky? Additionally, what are the benefits of the
program if it were to be expanded to different participating accounts (e.g. invite outside
restaurants, nonprofit organizations, etc.)? By conducting a cost-benefit analysis while only
taking into consideration the economic costs and benefits, I hypothesize that costs will
outweigh the benefits.

Literature Review
University Composting Programs
A 2018 Association for the Advancement of Sustainability in Higher Education (AASHE)
report identified over 750 U.S. college campuses have composting programs. Roughly 350
campuses state they are composting an average of 491 annual tons per campus (U.S.
Composting Council, 2019). The U.S. Composting Council also states that there is a growing
demand for composting programs across the U.S. and across college campuses. Additionally,
many of the composting programs are initiated by students and student pressure. However,
UK’s composting program came to be as a result of an inter-departmental staff partnership.

Landfill-Bound Waste at the University of Kentucky
Currently, UK sends its landfill waste to the Central Kentucky Landfill in Georgetown,
Kentucky. As landfill waste decomposes, it generates a highly potent greenhouse gas called
methane. The Central Kentucky Landfill has a network of wells that collect the methane which
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is then burned in a generator and used for electricity. The collected methane gas is purchased
by Toyota Motor Manufacturing, Kentucky Inc. and is used to generate power at the
Georgetown plant (Greenwalt, 2015). This provides enough energy to annually produce 10,000
vehicles and results in a 90 percent drop in landfill greenhouse gas emissions (Greenwalt,
2015).
However, according to the U.S. Environmental Protection Agency (EPA), the efficiency of
gas collection at a landfill appears to be at 75 percent over its lifetime (Brown, 2016). Gas
collection efficiency generally varies depending on where in the landfill the measurements are
taken, the time of year the measurements are being collected and the cover material used
(Brown, 2016).

Importance of Composting
Globally, one-third of all food produced is wasted. This is approximately 1.3 billion tons
of food waste annually. This wasted food generates unnecessary greenhouse gasses from both
the production of food as well as its decomposition in a landfill (Kocker, 2018). In the U.S.,
roughly 95 percent of food scraps are landfill-bound rather than composted (Brown, 2016). The
carbon footprint of the excess food production is estimated to be around 3.3 gigatons (Kocker,
2018). In addition to the greenhouse gas emissions, landfill waste contributes to groundwater
pollution as well as air pollution (Kocker, 2018).
In the United States, 40 percent of food is wasted (Gunders, 2012). This is the equivalent
to throwing away $165 billion each year in food which also results in a wastage of 25 percent of
the United States’ freshwater (Gunders, 2012). Aside from addressing the food inefficiencies
that exist in the food production system, the food waste that currently exists can be
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transformed into an incredibly useful substance through composting. Over than 72 percent of
all waste being sent to the landfills can be diverted through composting (Risse & Faucette,
2017). Composting is a way to return valuable nutrients to the soil while diverting landfill bound
waste (FAO, 2015). By definition, composting is the processes by which organic material
decomposes and is important “because it enhances overall soil health and its resilience to
shocks such as drought, including climate change adaptation” (FAO, 2015).
After the composting process is complete, the new substance can be utilized as fertilizer
or as a soil amendment/enhancement (Kocker, 2018). Using compost as a soil amendment
improves the soil structure and water holding capacity (Risse & Faucette, 2017). It increases soil
microorganism’s population and nutrients like nitrogen, potassium, and phosphorous, acting as
a fertilizer (Risse & Faucette, 2017).
There are different methods of composting such as passive piles, static piles, in-vessel,
and windrows. The method by which UK has been composting at LRC is the windrow system. A
windrow system is where the organic material is laid out on concrete pads in long piles, which
range from 50 feet to 370 feet and can be six to ten feet high (Kocker, 2018). This type of
system requires the use of windrow turners to mix the compost and to properly oxygenate the
material (Kocker, 2018). According to Risse and Faucette (2017), this method can be incredibly
labor intensive but is ideal for large volumes of food waste. Food waste is delivered to LRC and
is incorporated into the piles along with animal bedding, leaves, and additional bulking agents.

Full-Cost Accounting of Compost
In the sustainability profession, the “triple-bottom-line” is considering the economic,
environmental, and social implications of a project, issue, or endeavor. In order to conduct a
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full CBA of composting at the institutional level, the CBA must have a triple-bottom-line lens.
According to the FAO (2013), “businesses and consumers are more likely to participate in
preventing and reducing food wastage when mitigation measures are economically attractive
or when they are required to comply with legally binding requirements.” Thus, there is a
particular need to conduct an evaluation of composting that reflects the real cost of
composting. Many analyses that have taken place have only considered the “marketable values,
such as compost or biogas production, but lack full ecosystem services and regulatory functions
(Kocker, 2018). The FAO (2013) deems this type of CBA as “full-cost accounting” to determine
the full impact of food waste. Additionally, there is minimal research that has explored this
topic for a composting at an institutional level (Beattie, 2014).

Economic Costs + Benefits
The variables to include in the section of the analysis, as determined by the literature,
are the cost of buildings, land, equipment, maintenance, permits and licensing, site
preparation, operating costs which includes transportation, fuel, labor costs (Kocker, 2018;
Rynk, 2001). Other variables to include are tipping fees, any compost sales, and cost avoidance
from not using fertilizer (Kocker, 2018). For UK specifically, cost avoidance for a closed-loop
compost to campus system would also need to be calculated. Additionally, it reduces the need
for fertilizer, which ultimately will save UK money in the form of cost avoidance (Risse &
Faucette, 2017). There is also the potential for the university to partner with various individuals
in the community, which could create revenue in the future.
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Environmental Costs + Benefits
Environmental costs are more difficult to calculate, although the costs do exist.
Diverting compost from the landfill improves ground water, reduces pollution, and reduces
greenhouse gas emissions. Additionally, it returns important nutrients to the soil and improves
the soil’s shock resistance (FAO, 2015). It also lowers environmental impacts like run off or
nitrogen leaching (Kocker, 2018). Incorporating compost into the soil can suppress certain plant
diseases, weeds, and parasites which improves the landscape of the university (Risse &
Faucette, 2017). Compost also provides a “gradual release of nutrients” which can reduce the
level of nutrient leaching in the soil (Risse & Faucette, 2017).

Social Costs + Benefits
There are global societal costs of food wastage. The FAO (2014) calculates that
greenhouse gas emissions cost society 394 billion USD, water pollution costs 24 billion USD, and
soil erosion costs 34.6 billion USD. There is also a concept called the social cost of carbon (SCC)
which refers to “the negative externalities associated with gradually increasing carbon
emissions” (Beattie, 2014). The values for the differing externalities differ depending on the
discount rate, climate model and costs factored into the model (Beattie, 2014). There are
additional social benefits with windrow composting at the university level because it creates
opportunity to conduct research and educate students and community members (Beattie,
2014).

Cost-Benefit Analysis
This cost-benefit analysis will only take into consideration the economic costs and
benefits of UK’s composting program over the next ten years. A discount rate will be applied
14

because the costs and benefits of the program are incurred across different periods. This is to
calculate the present value of the annual costs and benefits which allows for accurate analysis
(Beattie, 2014). However, what discount rate to use is up for debate. The Stern Review on the
Economics of Climate Change, an attempt at framing climate change in terms of a cost-benefit
analysis, recommends a discount rate of 1.4 percent (Weitzman, 2007). William Nordhaus, a
critic of the Stern Review, believes that Stern’s discount rate is too low and recommends a 3
percent discount rate (Taylor, 2006). The Office of Management and Budget (OMB)
recommends using 7 percent as it represents the “opportunity cost for private capital” (EPA,
2010). The discount rate that will be used for this analysis will be 3 percent because it is
between Stern’s suggested rate and the OMB’s. Additionally, it has been utilized in other
composting cost-benefit analyses and is recommended by Nordhaus.

Data Plan
The primary source of data for the study has been collected by UK Recycling. This
Figure 1: Source UK Recycling

department keeps track of all food waste tonnage, compost
tonnage, as well as any financial data required to run the program.
Since the beginning of fiscal year 2020, UK has diverted 4 percent
of the total waste stream to composting (Figure 1). In total, this is
the equivalent of 514.99 tons of organic waste. Of that tonnage,
250.51 is comprised of leaves, logs, and chips that typically goes to
Lexington-Fayette Urban County Government’s compost facility.

The 205.44 tons of pallets and wood crates are often reused if they are in good shape. If not,
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the pallets are taken to C&R Asphalt to be mulched and/or composted. From July 2019 to
December 2019, food waste the food waste collected from the dining facilities comprised 62.14
tons of total diverted organic materials.
The following information will be looking at the composting program in yearly
estimates. The monetary costs and benefits that will be included in the model are in Table 1. It
is important to note the assumptions that are made in this cost-benefit analysis. According to
waste audits conducted by UK Recycling, there is an estimated 0.25 pounds of food waste per
transaction in the two major dining facilities where food waste is collected: Champions Kitchen
and Fresh Food Company. UK Recycling also estimates that there are 1,000,000 transactions per
year in those facilities. This results in an estimated 125 tons of food waste per year produced by
these two dining facilities.
The models developed in this study are created under the assumption that the compost
program operates for 52 weeks per year. It takes roughly 15 hours per week to collect and haul
food waste to LRC. Once the food waste has been turned into compost, it takes 2.5 hours for
the finished compost to return to campus.
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Table 1: CBA Base Cost for Compost Operations at LRC in Woodford County

Nonrecurring costs
Flatbed truck
Perkins dump bed and cart tipper
Recurring costs (annual)
Liners for carts (31 cases at $32.50 per case)
Odor control (20 bottles at $25 a bottle)
Trucking cost ($38.50 per hour for 17.5 hours
for 52 weeks)
Technician hourly rate ($20 per hour for 5.9
hours for 52 weeks)
Benefits (annual)
Value of finished compost ($50 per ton for
125 tons)
Estimated cost avoidance for UK dining in
tipping fees
Estimated cost avoidance for dining in
hauling fees

$60,000.00
$22,000.00
$1,000.50
$500.00
$35,035.00
$6,136.00

$7,800.00
$3,500.00
$625.00

This cost-benefit analysis utilizes the following equation to calculate the net present
value (NPV) of the benefits of the composting program (Beattie, 2014):
7
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The discount rate that will be used in this cost-benefit analysis is 3 percent. This follows
Nordhaus’s recommendations and the format of other composting related cost-benefit
analyses (Taylor, 2006). The discount rates used in the sensitivity analysis are 1 percent and 7
percent. These rates follow Stern’s recommendations as well as the OMB’s recommendations
(EPA, 2010).
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Research Design
As mentioned previously, this cost-benefit analysis focuses on the economic costs and
benefits of having a composting program at an institutional level. It utilizes data collected from
UK’s composting program, including financial, food waste tonnage, and employment data. In
this study, three separate models have been created. The first model is considered the “base
model.” It analyzes the program as it currently exists, where food waste is retrieved from
campus and taken to the LRC farm in Woodford County. The second model analyzes the
potential costs and benefits if the program were to move to on-campus. The third model
analyzes the costs and benefits of adding partners to the LRC composting location. All three
models use a time horizon of ten years and a discount rate of 3 percent.
For each model, I created a ten-year budget, starting at year 0 which was 2019 and
ending at year 10 which is 2029. The full budget for each model can be found in the Appendix.
After the budget was created, the data was aggregated into a separate excel sheet wherein the
net benefits were calculated. The NPV equation was applied to each year’s net benefits,
resulting in the present value. The present value of each year was then added together to get
the total cost of the program over the span of ten years.
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Results
Model #1: Compost at LRC
At a discount rate of 3 percent, the program is operating at a deficit through the tenyear life of the project. After the first initial year, there is a decrease in costs due to the
nonrecurring costs. However, it will consistently operate in the negative, resulting of
programmatic NPV of -$375,087.09.
Table 2: CBA Composting at LRC
Composting at LRC
Year Costs
Nonrecurring Benefits
Net Benefits
Discount Factor
2019
0 $ 42,678.50 $ 82,000.00 $ 11,925.00 $ (112,753.50)
1.0000
2020
1 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.9709
2021
2 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.9426
2022
3 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.9151
2023
4 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.8885
2024
5 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.8626
2025
6 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.8375
2026
7 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.8131
2027
8 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.7894
2028
9 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.7664
2029 10 $ 42,678.50 $
$ 11,925.00 $ (30,753.50)
0.7441
$ (420,288.50)
Discount
Rate

Present Value
$ (112,753.50)
$ (29,857.77)
$ (28,988.12)
$ (28,143.81)
$ (27,324.09)
$ (26,528.24)
$ (25,755.57)
$ (25,005.41)
$ (24,277.10)
$ (23,570.00)
$ (22,883.49)
$ (375,087.09)

3%
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Model #2: Composting on Campus
The second option is to move composting operations to campus. Figure 2 shows the
proposed on-campus location for the composting pad.
Figure 2: Location of on-campus composting site

The first two years have the same costs for model #1. This is because, realistically, the
facility would not be moved onto campus until year two due to construction. The calculations in
this model do not take into consideration the opportunity costs of the university from using this
space.
The variables remain constant for year zero and one for this model. However, in year
two some costs shift. In order for this to be successful, a cement pad must be built. According
to Dr. Steve Higgins, UK’s Director of Environmental Compliance for Biosystems Engineering, an
800 square foot cement pad will need to be built to manage the estimated 125 tons of food
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waste that is produced in UK’s dining facilities. According to HomeWyse, it costs between $6.90
and $8.27 to build a 800 square foot cement pad in Lexington, Kentucky. For the purpose of this
model, I chose the midway point between at $7.60. The cost to build this cement pad would be
roughly $6,080.
Additionally, the costs hauling costs in year two would drop by $20,020. This is because
there would be less travel time if the composting operations were kept on campus rather than
in Woodford County. After year two, this results in a net cost of $5,728 per year compared to
the LRC operations net cost at a $30,753.50.
Table 3: CBA of Composting on Campus
Composting on Campus
Year Costs
2019
0 $ 37,673.50
2020
1 $ 37,673.50
2021
2
$17,653.50
2022
3
$17,653.50
2023
4
$17,653.50
2024
5
$17,653.50
2025
6
$17,653.50
2026
7
$17,653.50
2027
8
$17,653.50
2028
9
$17,653.50
2029 10
$17,653.50
Discount
Rate

Nonrecurring
$ 82,000.00
$
$ 6,080.00
$
$
$
$
$
$
$
$
-

Benefits
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00
$ 11,925.00

Net Benefits
Discount Factor Present Value
$ (107,748.50)
1.0000 $ (107,748.50)
$ (25,748.50)
0.9709 $ (24,998.54)
$ (11,808.50)
0.9426 $ (11,130.64)
$ (5,728.50)
0.9151 $ (5,242.39)
$ (5,728.50)
0.8885 $ (5,089.70)
$ (5,728.50)
0.8626 $ (4,941.45)
$ (5,728.50)
0.8375 $ (4,797.53)
$ (5,728.50)
0.8131 $ (4,657.79)
$ (5,728.50)
0.7894 $ (4,522.13)
$ (5,728.50)
0.7664 $ (4,390.42)
$ (5,728.50)
0.7441 $ (4,262.54)
$ (181,781.64)

3%
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Model #3: Estimating Partnerships
The third model is a theoretical one to demonstrate the power of potential community
partnerships. After going through a permitting process, UK could accept food waste material
from various partners. This could be the local school system, coffeeshops, local grocery stores
and restaurants. These partners would drop their material off at LRC and pay a tipping fee. As
mentioned previously, a tipping fee is a fee paid to drop-off material at a location. In this
model, the fee is estimated to be $45 per ton. This would be cheaper than dropping material
off at the landfill which, according to Joanna Ashford, UK’s Recycling Coordinator, is $60 per ton
for the general public. The goal of using partnerships is to evaluate how many tons it would
take from community partners to have the program break even starting in year two.
In this model, it is assumed that the technician will be able to process any increase in
annual tonnage at the same rate (.4 tons/hour) and this was used to adjust annual pay.
125 -1*. 1+ +11@ D:.-) E)5 <):5
= .407 -1*./ℎ5
5.9 ℎ5. E)5 D))H × 52 D))H. E)5 <):5
According to Dr. Steve Higgins, UK’s Director of Environmental Compliance for
Biosystems Engineering, one ton of food waste produces half a ton of finished composted.
Thus, I used a conversion factor of 0.50 to determine the weight change in food waste tonnage.
It is also important to note the value of the finished compost is $50 per ton (Biernbaun,
n.d.). In order to find the amount of tonnage needed for the program to breakeven, the total
costs were set equal to the total benefits, where x = food waste input in tons. The annual costs
were calculated by adding the recurring costs plus hourly pay of technician multiplied the
estimated time it takes to process.
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-1-:; :**A:; 01.-. = $36,542.50 + $20 (

Q
)
. 407

The annual benefits were calculated by subtracting the total tonnage needed by the
estimated 125 tons that campus produces and multiple that by $45 plus the value of the
finished compost plus the other recurring benefits.
-1-:; :**A:; ()*)+,-. = $45(Q − 125) + $50(1.248Q) + $4,125
Thus, the equation to determine the breakeven point is:
$36,542.50 + $20 S

Q
T = $45(Q − 125) + $50(.5Q) + $4,125
. 407432

As a result, the program will require approximately 1,820 tons in total and 1,695 tons of
food waste from community partners. While mathematically feasible, this is not necessarily
within the capacity of the university in terms of space and finances. The table below
demonstrates the costs and benefits over the course of a ten-year program with implementing
partnerships in year two. Although this is the annual breakeven point, the program will still cost
$142,479.44.
Table 5: LRC Breakeven Point
LRC Partnerships- Breakeven point
Year Costs
Nonrecurring
2019
0 $ 42,678.50 $ 82,000.00
2020
1 $ 42,678.50 $
2021
2 $ 125,882.56 $
2022
3 $ 125,882.56 $
2023
4 $ 125,882.56 $
2024
5 $ 125,882.56 $
2025
6 $ 125,882.56 $
2026
7 $ 125,882.56 $
2027
8 $ 125,882.56 $
2028
9 $ 125,882.56 $
2029 10 $ 125,882.56 $
Discount
Rate

Benefits
$ 11,925.00
$ 11,925.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00
$ 125,900.00

Net Benefits
Discount Factor Present Value
$ (112,753.50)
1.0000 $ (112,753.50)
$ (30,753.50)
0.9709 $ (29,857.77)
$
17.44
0.9426 $
16.44
$
17.44
0.9151 $
15.96
$
17.44
0.8885 $
15.49
$
17.44
0.8626 $
15.04
$
17.44
0.8375 $
14.60
$
17.44
0.8131 $
14.18
$
17.44
0.7894 $
13.77
$
17.44
0.7664 $
13.37
$
17.44
0.7441 $
12.98
$ (142,479.44)

3%
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Sensitivity Analysis
Table 4 details the results of the 1 percent, 3 percent, and 7 percent sensitivity analysis.
For composting at LRC, the difference in cost between 1 percent and 7 percent is $75,276.05.
For composting on campus, the difference in cost between 1 percent and 7 percent is
$15,782.98. For adding partnerships, the difference in cost between 1 percent and 7 percent is
$1,665.70.
Table 4: Sensitivity Analysis
Sensitivity Analysis
Composting at LRC
Composting on Campus
LRC Partnerships- Breakeven point

Discount Rate 1%
$
(404,029.26)
$
(187,786.85)
$
(143,054.61)

Discount Rate 3%
$ (375,087.09)
$ (181,781.64)
$ (142,479.44)

Discount Rate 7%
$ (328,753.21)
$ (172,003.87)
$ (141,388.91)

Limitations
This study does not include any calculations relating to the social cost or environmental
costs and benefits of a composting program at the institutional level. In order for the costs and
benefits of this program to be accurately represented, these must be taken into consideration
in future studies. Environmental variables that should be included in future studies would
include the impact on runoff and nitrogen leaching (Kocker, 2018). Additionally, a cost that
could have been calculated when comparing travel to LRC to staying on campus would be the
carbon dioxide produced via the travel to and from campus. In future cost-benefit analysis of
institutional composting, the social cost of carbon (SCC) could be calculated. This refers to “the
negative externalities associated with gradually increasing carbon emissions” (Beattie, 2014).
Social variables that were excluded from this analysis but could be included in further
research is the value of student education at LRC, the potential for the LRC composting program
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to be a catalyst for composting in the community, public-relations value for the university, and
achieving the university-wide goal of waste diversion.
An additional limitation is that this study does not take into consideration the cost of
getting the necessary permit to solicit compost from community partners. It also does not
include the calculations of the opportunity cost and work hours dedicated to outreach of
community partners. Soliciting partnerships would be incredibly time and energy intensive on a
personnel front.
A final limitation of this study is that it has been operating on year-long estimations
made by UK Recycling. Because of impacts COVID-19 has had on the university system,
composting operations have ceased on campus. As a result, the program will not have an entire
year’s worth of operational data and this study is utilizing the one-year estimates.

Conclusion
Through the implementation of the University of Kentucky’s Sustainability Strategic
Plan, sustainability is now a priority of the university. One of the goals in this plan is to divert 50
percent of UK’s waste stream away from the landfill. This paper analyzes composting at the
university level by conducting a cost-benefit analysis on three models. The first model is
maintaining the composting program at UK’s C. Oran Little Research Center (LRC) in Woodford
County. The second model is moving the composting operations to UK near the Kroger Stadium.
The third model is to keep the composting operations at LRC but solicit community composting
partners like Fayette County Public Schools, local grocery stores, and local restaurants.
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Ultimately, regardless of the model, composting is financially intensive. Over ten years,
composting at LRC costs $375,087.09. Composting on campus costs $181,781.64 over the
entirety of the program. At first glance, it appears that taking on community partners at LRC is
the most financially logical decision. However, in order to breakeven with that program, it
requires that LRC receive a total of 1,820 tons of food waste with 1,695 tons of food waste from
community partners. This is an incredible amount of food waste which the LRC facility may not
be able to handle considering is a functioning farm that still needs to compost the waste
produced on site.
The results from this study are only taking into consideration the direct accounting costs
of the composting program. I recommend that further studies be conducted to analyze the
project through a triple-bottom-line lens because the true benefits of the program are not
accurately reflected in this analysis. Environmental benefits and social benefits of the program
would likely increase over the ten-year lifespan of the project. Environmental benefits would
include greenhouse gas avoidance, water quality improvements, and soil health improvements.
Social benefits would include educational value, public-relations value for the university, job
opportunities, and others. For example, when Mu, et al. (2017) included educational benefits
and environmental benefits in their CBA for Kean State’s composting program, the revenue of
their program nearly doubled. Thus, including this type of analysis in future studies would be
incredibly valuable to the UK composting program.
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Appendix
Appendix A: Budget for composting at LRC
QUANTITATIVE ANALYSIS
NON-RECURRING COSTS
Flatbed Truck
Perkins Dump bed and cart tipper
TOTAL NON-RECURRING COSTS
RECURRING COSTS
Liners for carts (31 cases)
UK Trucking expense for collecting and hauling
Odor Control (20 bottles)
Grounds contribution for compost brought back to
Technician Costs per year

YEAR 0
$
$
$

$
$
$
campus
$
$

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

YEAR 6

YEAR 7

YEAR 8

YEAR 9

60,000.00
22,000.00
82,000.00

$

1,007.50
30,030.00
500.00
5,005.00
6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

YEAR 10

TOTAL
$
$
$

60,000.00
22,000.00
82,000.00

$ 1,007.50
$ 30,030.00
$
500.00
$ 5,005.00
$ 6,136.00

$
$
$
$
$

11,082.50
330,330.00
5,500.00
55,055.00
30,680.00

$

-

TOTAL RECURRING COSTS

$

42,678.50

$42,678.50

$ 42,678.50

$42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$

432,647.50

TOTAL COSTS

$

124,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$ 42,678.50

$

514,647.50

COST SAVINGS
Value of finished compost
TOTAL COST SAVINGS

$

$7,800.00
7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$7,800.00
$ 7,800.00

$

$85,800.00
85,800.00

Estimated cost avoidance for dining in tipping fees $
$
TOTAL COST AVOIDANCE
$

3,500.00
625.00
4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$ 3,500.00
$
625.00
$ 4,125.00

$
$
$

38,500.00
6,875.00
45,375.00

11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$ 11,925.00

$

131,175.00

COST AVOIDANCE

Estimated Cost avoidance for dining in hauling fees

TOTAL BENEFITS

$

Appendix B: Budget for composting on campus
QUANTITATIVE ANALYSIS
NON-RECURRING COSTS
Flatbed Truck
Perkins Dump bed and cart tipper

$ 60,000.00
$ 22,000.00

Building the Campus pad
TOTAL NON-RECURRING COSTS

$ 82,000.00 $

RECURRING COSTS
Liners for carts (31 cases)

$

UK Trucking expense for collecting and hauling
Odor Control (20 bottles)
Technician Costs per year
TOTAL RECURRING COSTS

$ 30,030.00 $ 30,030.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 10,010.00 $ 150,150.00
$
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $
500.00 $ 5,500.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$6,136.00
$67,496.00
$ 37,673.50 $ 37,673.50 $ 17,653.50 $17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 234,228.50

TOTAL COSTS

$ 119,673.50 $ 37,673.50 $ 23,733.50

QUANTITATIVE BENEFITS
COST SAVINGS
Value of finished compost
TOTAL COST SAVINGS

YEAR 0

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

YEAR 6

YEAR 7

YEAR 8

YEAR 9

YEAR 10

TOTAL
$ 60,000.00
$ 22,000.00

-

$6,080.00
$ 6,080.00 $

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

$ 6,080.00
$ 88,080.00

1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 1,007.50 $ 11,082.50

YEAR 0

YEAR 1

YEAR 2

$17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 17,653.50 $ 322,308.50
YEAR 3

YEAR 4

YEAR 5

YEAR 6

YEAR 7

YEAR 8

YEAR 9

YEAR 10

TOTAL

$

$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00
$7,800.00 $ 85,800.00
7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00 $ 7,800.00
$85,800.00

TOTAL COST AVOIDANCE

$
$
$

3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 3,500.00 $ 38,500.00
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $
625.00 $ 6,875.00
4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 4,125.00 $ 45,375.00

TOTAL BENEFITS

$ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 11,925.00 $ 131,175.00

COST AVOIDANCE
Estimated cost avoidance for dining in tipping fees

Estimated Cost avoidance for dining in hauling fees

29

Appendix C: Budget for composting at LRC with partnerships
QUANTITATIVE ANALYSIS

YEAR 0

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

YEAR 6

YEAR 7

YEAR 8

YEAR 9

YEAR 10

TOTAL

NON-RECURRING COSTS
Flatbed Truck

$

60,000.00

$

60,000.00

Perkins Dump bed and cart tipper
TOTAL NON-RECURRING COSTS

$
$

22,000.00
82,000.00 $

$
$

22,000.00
82,000.00

$
$

1,007.50 $ 1,007.50 $
30,030.00 $ 30,030.00 $

1,007.50 $
30,030.00 $

Odor Control (20 bottles)
Cost to bring back compost

$
$

500.00 $ 500.00 $
5,005.00 $ 5,005.00 $

500.00 $
5,005.00 $

Technician Costs per year

$

6,136.00 $ 6,136.00 $

TOTAL RECURRING COSTS

$

42,678.50 $ 42,678.50 $

125,882.56 $ 125,882.56 $ 125,882.56 $ 125,882.56 $ 125,882.56 $

TOTAL COSTS

$

124,678.50 $ 42,678.50 $

125,882.56 $ 125,882.56 $ 125,882.56 $ 125,882.56 $ 125,882.56 $
YEAR 2

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

RECURRING COSTS
Liners for carts (31 cases)
UK Trucking expense for collecting and hauling

QUANTITATIVE BENEFITS
REVENUES
Program Partner
TOTAL REVENUES

YEAR 0

$

YEAR 1

-

$

-

$
$

89,340.06 $

76,275.00 $
76,275.00 $

1,007.50 $ 1,007.50 $
30,030.00 $ 30,030.00 $

1,007.50 $
30,030.00 $

1,007.50 $
30,030.00 $

1,007.50 $
30,030.00 $

1,007.50 $
30,030.00 $

1,007.50 $
30,030.00 $

1,007.50 $
30,030.00 $

11,082.50
330,330.00

500.00 $
5,005.00 $

500.00 $
5,005.00 $

500.00 $
5,005.00 $

500.00 $
5,005.00 $

500.00 $
5,005.00 $

500.00 $
5,005.00 $

500.00 $
5,005.00 $

5,500.00
55,055.00

89,340.06 $ 89,340.06 $

89,340.06 $

89,340.06 $

89,340.06 $

89,340.06 $

89,340.06 $

89,340.06 $

280,292.18

125,882.56 $ 125,882.56 $ 125,882.56 $

125,882.56 $

682,259.68

125,882.56 $ 125,882.56 $ 125,882.56 $

125,882.56 $

764,259.68

YEAR 7

YEAR 10

TOTAL

500.00 $
5,005.00 $

YEAR 3

YEAR 4

76,275.00 $ 76,275.00 $
76,275.00 $ 76,275.00 $

YEAR 5
76,275.00 $
76,275.00 $

YEAR 6
76,275.00 $
76,275.00 $

76,275.00 $
76,275.00 $

YEAR 8
76,275.00 $
76,275.00 $

YEAR 9
76,275.00 $
76,275.00 $

76,275.00 $
76,275.00 $

228,825.00
228,825.00

COST SAVINGS
Value of finished compost
TOTAL COST SAVINGS

$

$7,800.00
$7,800.00
7,800.00 $ 7,800.00 $

$45,500.00
$45,500.00
$45,500.00
$45,500.00
$45,500.00
45,500.00 $ 45,500.00 $ 45,500.00 $ 45,500.00 $ 45,500.00 $

$45,500.00
$45,500.00
$45,500.00
45,500.00 $ 45,500.00 $ 45,500.00 $

$45,500.00
$425,100.00
45,500.00 $ 425,100.00

COST AVOIDANCE
Estimated cost avoidance for dining in tipping fees $

Estimated Cost avoidance for dining in hauling fees $

3,500.00 $ 3,500.00 $
625.00 $ 625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

3,500.00 $
625.00 $

38,500.00
6,875.00

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

4,125.00 $

45,375.00

125,900.00 $ 125,900.00 $ 125,900.00 $

125,900.00 $

699,300.00

TOTAL COST AVOIDANCE

$

4,125.00 $ 4,125.00 $

TOTAL BENEFITS

$

11,925.00 $ 11,925.00 $

125,900.00 $ 125,900.00 $ 125,900.00 $ 125,900.00 $ 125,900.00 $
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